The present investigation on fertility and mortality differential among Kinnaura of the Himalayan highland is based on data collected from 160 post-menopausal women belonging to the middle and high altitude region of Kinnaur district of Himachal Pradesh (Indian Himalayas). Selection potential based on differential fertility and mortality was computed for middle-and high-altitude women. Irrespective of the methodology, the total index of selection was found to be highest among middle-altitude women (0.386) as compared with high-altitude (0.370) women, whereas for the total population it is estimated to be 0.384. It was found that the Kinnaura of the Himalayan highland showing moderate index of total selection and relative contribution of the mortality component (Im) to the index of total selection is higher than the corresponding fertility component (If). The analysis of embryonic and post-natal mortality components shows that the post-natal mortality components are higher in comparison with the embryonic mortality components among highlanders and needs special intervention and health care. The present findings are compared with other Indian tribes as well as non-tribes of the Himalayan region and other parts of the country. It reveals that this index among Kinnaura is moderate than the other population groups; among the Himalayan population, the highest was reported for Galong (It = 1.07) of Arunachal, whereas the lowest was reported from Ahom (It = 0.218) of Manipur. The correlation and regression analysis between total index of selection (It) and fertility (If) and mortality (Im) components for pooled data of populations of the Indian Himalayan states show that If and Im account for 21.6 and 29.1% variability, respectively. In Crow's total index of selection (It) along with strong association, which is significant at the 1% level, this indicates that mortality plays a greater role in natural selection in comparison with fertility among populations of the Indian Himalayas.
Introduction
Natural selection is the process of preservation of genotypes among organisms, which increase chances of survival, procreation and multiplication from generation to generation at the expense of less-advantageous ones. Evolution often occurs as a consequence of this process. Natural selection may arise from differences in survival, fertility, rate of development, mating success or any other aspect of the life cycle. All such differences result in natural selection to the extent that they affect the number of progeny an organism leaves. It was difficult to measure the intensity of natural selection directly in human populations (Homo sapiens sapiens). The problem of measuring the selection intensity is solved by Crow. [1] He devised an index called the "index of opportunity for natural selection." This index enables the change in fitness to be measured from specific birth and death rates. Thus, "natural selection" is the relative probability of survival and reproduction of the genotype.
Only when a certain variability of this fitness is present in a population does natural selection occur. In human populations, the relative reproductive success of the different genotypes depends on the total number of offspring that each couple leaves to the next generation. [2] However, natural selection does not operate only through differential fertility; the existence of differential survival of descendents up to reproductive age also determines the biological fitness. [3, 4] Crow's index of opportunity for natural selection merely sets an upper limit on the amount of selective opportunity that can exist in any particular population. It measures actual selection only if the heritability of fitness were complete and if birth and death rates were totally determined by genetic factors. [5] Despite this limitation, Crow's index has been widely used in human populations because it allows indirect quantitative estimation of the selection inherent in the evolutionary process simply on the basis of demographic statistics for birth and death rates. [6] [7] [8] [9] [10] Fertility and mortality can cause a major disruption of gene frequencies from those predicted by the HardyWeinberg theorem. Therefore, the quantum of change of differential genetic transmission becomes a significant indicator of the amount of potential evolutionary change within a group, which is actually the production of reproductive viability expressed in the form of differential fertility and mortality.
Studies from all over the world have brought forth evidence in support of the contention that the socioeconomic and sociocultural milieus of a population have a tremendous impact on the fertility and mortality components of that population and, subsequently, on selection. [1, 5, [11] [12] [13] [14] In India, a few studies have demonstrated the role of natural selection in imposing characteristic fertility and mortality differentials among the different populations. [3, 7, [15] [16] [17] [18] [19] [20] [21] [22] [23] All these studies reveal a relationship between socioeconomic conditions and the index of total selection. Himalayan populations are widely studied by Kapoor et al., [7] wherein they computed the index of total selection for 24 Himalayan populations, revealing that the contribution of fertility component (I f )
in determining total index of selection (It) is stronger than the mortality component (I m ). Simultaneously, they observed that both I f and I m are strongly associated with I t , accounting for 76 and 67% variability in I t , respectively.
But, in their study, highlanders are small in number.
Therefore, an attempt was made in the present study to generate data on the highland population.
Area and People
The present study was conducted in District Kinnaur, In 1960, the northeastern region of Himachal Pradesh was administratively recognized to form the present-day district of Kinnaur. It is spread over 80 km in length and about 64 km in breadth. [24] The total area of the district is 6401 sq km, which is 11.5% of the total area of the state. The district headquarter is located at Reckong
Peo. The district is a land of scenic beauty and, at the But, in spite of all these efforts, the road communication network is not very efficient. It is believed that the district derived its name from its inhabitants who are known as Kinner, or Kinnaura. According to an Indian traveler -Sanskritayan, the original name of the district was Kimpurus Desh, i.e. land of Kimpurusa. [25] In the absence of an authentic historical record, the early history of Kinnaur region is obscure and the reference of the Kinnaura or Kannaura and their land is by and large confined to legends and mythological accounts.
The people inhabiting the district of Kinnaur in Himachal Pradesh are known as Kinnaura. They are indigenous occupants of the area. According to the Census of India, [26] their total population in Himachal Pradesh is 45,154. A majority of them identify themselves as Rajputs, the suffixe "Negi" being a common title after their names. Some of the authors [27] Chandra, [28] had associated the term Kinnaura with Indian religious mythology. These authors tried to describe the term 
Methodology
For the present investigation, the Kinnaura tribe of Kinnaur district of Himachal Pradesh is taken into consideration. As Kinnaura are occupants of two different geoclimatic set-ups, i.e., middle and high altitudes, the study sample for the present investigation comprises a subsample of a total of 160 post-menopausal mothers belonging to the Kinnaura of the Himalayan highlands.
Village-wise distributions of mothers are presented in Table 1 . A total of 820 households were covered. Of these 820 households, 160 mothers were found in the post-menopausal stage.
The information was collected using anthropological techniques, viz. case studies, focus group discussion, in-depth interview, participants' methods, genealogy and semi-structured schedule. Post-menopausal women are interviewed for different aspects, like age at menarche, menopause, children born, children surviving, child death, etc. and the information given by them is crosschecked through different methods by other members of the family. Case study or life histories of selected women were taken for achieving the goal. Many doubts were cleared from the focus group discussion. In all the cases, genealogy was found helpful in determining the 
Crow's index of natural selection
The index of opportunity for natural selection (I t ) is calculated using Crow's index, [1] as cited below:
where
Here, I m = index of opportunity for natural selection due to pre-reproductive mortality (mortality from birth to Proportions of survivors were calculated by subtracting P d from 1, as given below:
Johnston and Kensinger's index of natural selection
The index of opportunity for natural selection (I 2 )
following Johnston and Kensinger's index [9] has been calculated as follows: The indices of total selection, based on differential fertility and mortality data, have been computed using the methodologies of Crow [1] and Johnston and Kensinger, [13] presented in Tables 3 and 4 . The mean number of live births is slightly higher among middle-altitude Kinnaura (5.14) as compared with high-altitude Kinnaura (4.49).
The index of total selection intensity (I t ) calculated according to Crow is always lower than that of the Johnston and Kensinger index (I2), perhaps because of inclusion of embryonic deaths in the latter. It is also evident that differential mortality contributes more than differential fertility to the total selection intensity.
The proportions of survivors from birth to reproductive age were found to be slightly higher for high-altitude Kinnaura (0.842), as compared with middle-altitude Kinnaura (0.832). Contrary to this, the proportions of pre-reproductive deaths were found to be higher among middle-altitude Kinnaura (0.168) as compared with highaltitude Kinnaura (0.158). On the whole, the proportion of survivors from birth to reproductive age was found to be 0.837 and the proportion of pre-reproductive deaths was 0.163. However, the proportion of embryonic (prenatal) deaths varied from 0.007 to 0.033 [ Table 4 ]. It has been noticed that the total index of selection is higher among middle-altitude Kinnaura as compared with highaltitude Kinnaura, irrespective of the methodology used.
However, all the estimates (as per Crow's formulation)
were below 1.18, as reported by Sphuler [8] for various populations. 
Discussion and Conclusion
The present findings are compared with other Indian tribes as well as non-tribes of the Himalayan region and other parts of the country [ Table 5 ]. It reveals that this index [1] among the Kinnaura is moderate as compared with the other population groups. Among the Himalayan population, the highest was reported for Galong (I t = 1.07) of Arunachal, whereas the lowest was reported from Ahom (I t = 0.218) of Manipur. In the western Himalayas, the index was found to be highest for Baltis (I t = 1.02)
of Jammu and Kashmir and lowest for the Bodhs (I t = 0.263) of Himachal Pradesh, whereas for all of Kinnaura, the index is computed to be I t = 0.384, which varies from and 6] exhibit great variation, the least variability of fertility component (I f ) being noticed in Meghalaya (3%), followed by Jammu and Kashmir (5%), whereas the highest was noticed in Himachal Pradesh (76%), followed by Assam (55.3%), Uttaranchal (38.4%) and Arunachal (21.1%).
Similarly, the least variability of the mortality component (I m ) on Crow's total index of selection (I t ) was found to be in the state of Assam (2.8%), followed by Jammu and Kashmir (40.4%), whereas the highest was noticed in Uttaranchal (93.8%), followed by Himachal Pradesh (91.8%), Meghalaya (87%) and Arunachal (77.9%). In light of the above discussion, the findings of the present study indicate that Kinnaura have a moderate value of component of fertility (I f ), mortality (I m ) and mortality playing a greater role in natural selection over fertility, as is true to a majority of the Himalayan populations. The present findings do not show any great variation from the previous one, [29] but more or less support it, the average (0.361) of total index of selection being present closer to the present findings (0.384).
It can be concluded that determinants of mortality 
